Abstract The BROTHERS Project (HPTN 061) was established to determine the feasibility and acceptability of a multi-component intervention among African American MSM to reduce HIV incidence. The goal of this analysis was to determine if the sexual partner referral approach used in HPTN 061 broadened the reach of recruitment with regards to characteristics associated with higher infection rates and barriers to quality health care. Overall, referred sexual partners had notable structural barrier differences in comparison to community-recruited participants: lower income, less education, higher unemployment, HIV positive diagnosis, incarceration history, and no health insurance. The study's findings pose implications for utilizing the sexual partner referral approach in reaching African American MSM who may not be accessed by traditional recruitment methods or who are well-integrated in health care systems.
Introduction
The CDC in a recent Morbidity and Mortality Weekly Report (MMWR, 2014) stated that the best way to keep those with HIV virally suppress, thereby reducing opportunities for transmission and new infection, is to engage HIV infected person in each phase along the care continuum (from diagnosis to periodic routine care) [1] . Also in the literature, researchers also suggest that high risk populations, which are often hard to reach, should be encouraged to seek, test, be treated and retained (STTR strategy) in order to capitalize on the current advancements in medical science [2] . But for some Americans, health care is not reaching those most in need. It has been reported that about 16 % of HIV infected African American men who have sex with men (MSM) are virally suppressed, as compared to 34 % of white MSM, an indication of disparities along the HIV care continuum [3] . African American MSM also endure greater infection rates, reported to be seven times more likely to be newly HIV infected as compared to their white counterparts [4] . Such disproportionate rates represent a critical public health problem in the United States, given the strides in medical science, care and technologies as well as our understanding of prevention efforts like Pre-exposure and Post-exposure prophylaxis. Recent studies have found high HIV infection rates, particularly among young African American MSM [5, 6] . HIV prevention research has shown that high rates of HIV among African American MSM may in part be attributed to younger sexual debut [7] , older sexual partners [8] , sexually transmitted infection (STI) rates, sexual mixing within African American networks that facilitate HIV transmission [8] [9] [10] [11] , infrequent HIV testing [12] , and undetected or late diagnosis of HIV infection [13, 14] . These issues are compounded by African American MSM poor access to quality medical care and HIV antiretroviral therapies [15, 16] .
Barriers to health care access can occur for both sexual and racial/ethnic minorities including: structural barriers to care such as a lack of insurance [10, 17] , reluctance to seek care because of high risk behaviors and/or expression of sexuality or gender [18, 19] , and perceived racial discrimination and conspiracy thoughts regarding diseases (such as HIV) and about care regarding those diseases [20] [21] [22] . In addition, stigma is known to be a negative force that can separate those with diseases or at-risk for acquiring diseases from care settings where HIV positive people, for example, can be subjected to hostility and discrimination [23] . Thus, African American MSM who may be marginalized within their own community, who are poorer, have less education, and more likely to express gender or sexual variance within the context of homosexuality may interpret research interventions as spaces that are not culturally appropriate for them. African American MSM may also be less inclined to engage in MSM venues where recruitment for research often occurs because these venues are not as welcoming to them as their white counter-parts [24] .
Expanding recruitment by using participant referrals can be effective in broadening the reach of HIV-related studies [25, 26] . The use of referrals may allow researchers to enroll subgroups of populations who do not frequent services or other venues, who are not likely engaged by traditional recruiting methods, who are potentially at higher risk of HIV infection and who may have poorer access to quality care [27] [28] [29] . In a study cited by the CDC using participant referrals among African American MSM, researchers reported that many African American MSM face socioeconomic challenges preventing access to care and thereby HIV and STI screenings [30] .
HPTN 061, The BROTHERS Project, was established to determine the feasibility and acceptability of a multi-component intervention among African American MSM to reduce HIV incidence. HPTN 061 provides the opportunity to examine how effective a participant referral approach was in broadening the reach of recruitment. This analysis aims to determine if referred sexual partners were different than community-recruited participants with regards to characteristics that have been associated with higher infection rates and barriers to quality health care access. These characteristics included: demographics, sexual risk behaviors, health care utilization, conspiracy theories around HIV and composite scores on perceived discrimination, and the use of the project's Peer Health Navigators (PHNs). Furthermore, to better understand recruitment efforts, community-recruited participants who referred sexual partners were compared to those who did not refer.
Methods

Participants
Between July 2009 and October 2010, 1,553 self-identified black (i.e. African American, Caribbean black, or multiethnic black) men (i.e. a man or male at birth) who were at least 18 years of age and who reported at least one instance of unprotected anal intercourse with a man in the past 6 months participated in HPTN 061 in Atlanta, Boston, Los Angeles, New York City, San Francisco, and Washington DC [5, 31] . The institutional review boards at all participating institutions approved the study. The study recruited men directly from the community or as referred sexual partners of index participants. Index participants were (1) men who were HIVpositive and unaware of their HIV status, (2) men who were HIV-positive and not in care or in care and reported unprotected sex with uninfected partners or partners of unknown status, or (3) initially a random sample of HIV uninfected men in the study. Later, partway through the study, all HIV uninfected men in the study were designated as indexes. For their participation all participants received as much as $100 for their baseline data collection and as much as $50 for follow-up data collections at 6-and 12-months, depending on the study site. In addition, community recruited participants who were categorized as index participants were asked to refer up to five sexual partners who were African American MSM. Community recruited index participants received a range of $5 (in Boston) to $20 (in Los Angeles and Atlanta) per referral. Indexes were given coded cards and instructed to given these coded cards to their sexual referrals for the project. Referrals were then recorded when they turned in the coded cards upon enrollment. Since the study participants included both HIV positive and negative men, referrals were not necessarily aware of the status of the indexes and no names of referrals were shared with indexes. Like the community-recruited participants, referred sexual partners were eligible to participate if they met the eligibility criteria described above.
At each participant's enrollment visit, eligibility was confirmed and written consent obtained. All participants provided locator information, demographic information and then were asked to complete a behavioral assessment using audio computer-assisted self-interview technology (ACASI). All participants received HIV/STI prevention risk-reduction counseling and testing for HIV, gonorrhea, chlamydia, and syphilis. Reactive rapid HIV tests using blood samples were confirmed at study sites by Western blot testing. Quality assurance testing was performed retrospectively at the HPTN Network Laboratory to confirm the HIV infection status of all study participants at enrollment. For participants with low or undetectable HIV RNA who did not report a prior HIV diagnosis, enrollment samples were tested for the presence of antiretroviral drugs after the end of the study; men whose samples contained antiretroviral drugs indicative of antiretroviral therapy were considered to have a prior HIV diagnosis. Any participant who tested positive for any of the infections was referred for appropriate treatment, medical, and social services.
Measures
Demographic characteristics were collected by an interviewer and included measures for age, ethnicity, sexual orientation, gender identity, education, housing, employment, and income. The additional measure of lifetime experience with incarceration was collected by ACASI. Participants were also asked about their prior experience with research studies. Baseline HIV status by laboratory testing was utilized for the analysis.
Sexual risk and substance use behaviors, also part of the ACASI interview, included early experiences with unwanted sex and in the six months prior to enrollment, the number of partners, the number of new partners, having female partners, had a primary male partner, unprotected (condom-less) receptive and insertive anal intercourse (URAI/UIAI) with male/transgender male partners, and receipt of money, drugs, or other goods or a place to stay for sex. Measures on alcohol use frequency, amount and dependency were derived from the Alcohol Use Disorder Identification Test (AUDIT) in which the answers were recorded on a point system and a total of more than eight was used to indicate an alcohol problem [32] . Questions on other substance use in the six months prior to enrollment included: the use of marijuana, inhaled nitrates, smoked and powder cocaine, and methamphetamines.
Health care utilization questions included measures on whether participants had health insurance, a usual place of health care and HIV testing history. Two additional questions were asked about treatment optimism: ''I feel comfortable having unprotected sex because treatments for HIV will continue to improve'' and ''I feel comfortable having unprotected sex because HIV can be easily managed now''. The answers for these two questions were on a five-point scale ranging from ''disagree'' to ''agree''.
Conspiracy theories about HIV was measured with nine items such as ''There is a cure for AIDS, but it is being withheld from the poor'' with responses on a five-point, Likert-type scale from ''Strongly Disagree'' to ''Strongly Agree'' with the option of not being aware of the claim in the statement [20] . A composite score was used for this analysis with a range between -18 and 18. Low conspiracy composite scores ranged from -18 to 6 and the high conspiracy composite scores ranged from 7 to 18.
Perceived racism and sexuality discrimination were measured with 28 and 25 items (respectively) as the occurrence of experiences such as ''being treated rudely or disrespectfully because of ''my race'' or ''my sexuality'' [5, 33, 34] . The extent that the events bothered the participant was measured with a five-point, Likert-type scale from ''Not At All'' to ''Extremely''. For the perceived racial discrimination composite scores ranged from 0 to 140 and those who scored under 95 had a low composite score, while those that had 95-140 had a high composite score. For the perceived sexual discrimination composite score, the range was between 0 and 125, and those who had a score of 84 or less were considered to have a low composite score, while those who had a score of 85-125 had a high composite score.
The use of PHNs was an integral part of the HPTN (061) multi-component intervention. PHNs conducted assessments of participants' health care history and unmet service needs, and then met with participants over time to implement action plans. For this analysis there were two questions that were examined: whether or not a participant accepted PHN at baseline and how many PHN sessions the participant attended over the course of their participation in the project.
Statistical Analysis
Comparisons were made on six domains: demographics, sexual risk and drug use behaviors, health care utilization, conspiracy theories about HIV and composite scores on perceived discrimination, and the use of the project's PHNs using Pearson v 2 tests and Fisher's Exact tests, when cell counts were low. First, referred sexual partners were compared to all community-recruited participants. Next, community-recruited index participants who successfully referred sexual partners were compared to those who did not refer even though they were eligible to do so to determine if there was a bias in those who were successful in referring versus those who were not.
Finally, the community-recruited index participants who successfully referred sexual partners were compared to their sexual partner referrals that enrolled in the program. Generalized estimating equation methods were used to assess associations between characteristics of index participants and characteristics of their referred partners, where multiple partners from the same index were treated as repeated measures and correlations among them were counted for. Analyses were implemented using SAS Ò version 9.2.
Results
HPTN 061 enrolled a total of 1,553 participants (Fig. 1) . Of the total number of participants, 1,384 were recruited directly through the community, of which 765 did not meet the eligibility requirements to recruit sexual network partners and 619 were eligible to recruit sexual network partners (indexes). Of the 619 index participants, 10.3 % or 64 index participants recruited a total of 111 sexual partners. These referred sexual network partners successfully recruited an additional 58 sexual partners into the project. Of the 64 indexes who successfully referred sexual partners: 35 referred 1 sexual partner; 18 referred two sexual partners; 5 referred 3 sexual partners; 5 referred 4 sexual partners; and one referred the maximum cap of 5 sexual partners.
Referred Sexual Partner Participants (n = 169) Compared to Community-Recruited Participants (n = 1384)
Compared to the overall community-recruited participants, referred sexual partner participants were more likely to be between the ages of 31- differences were found on key sexual risk behaviors known to be associated with HIV infection (Table 2) . However, a greater percentage of referred sexual partner participants reported having an unwanted sexual experience between the ages of 12-16 (v 2 = 8.69; p = 0.013). No differences were noted with regards to substance use behaviors.
There were some differences in comparing the two groups of participants' utilization of existing health services, treatment optimism, conspiracy theories about HIV, perceived discrimination, and their use of the projects' PHNs showed some differences (Table 3) . A smaller percentage of the referred sexual partner participants in comparison to the community-recruited participants had health insurance (v 2 = 5.41; p = 0.020). Referred sexual partner participants reported being less likely to get care at a private facility (v 2 = 10.39; p = 0.001). Referred sexual partner participants were less likely to have had an HIV test in the last year, as compared to the overall communityrecruited participants (v 2 = 17.06; p \ 0.001). While no statistically significant differences occurred between the two groups with regards to their distribution of composite scores around HIV conspiracy theories, notable differences existed about their perceptions of discrimination. Referred sexual partner participants were more likely to have low composite scores on perceived racism (v 2 = 4.80; p = 0.028) and perceived sexual discrimination (v 2 = 7.91; p = 0.005) in comparison to community-recruited. No statistically significant difference occurred between the two groups with regards to their acceptance and uptake of the study's peer health navigation. In comparing community-recruited participants who successfully referred sexual partners to those who did not, the community-recruited participants who referred sexual partners had lower education (v 2 = 8.30; p = 0.004), lacked stable housing (v 2 = 5.13; p = 0.023), and more likely unemployed (v 2 = 7.65; p = 0.006). They also were likely to be HIV positive at enrollment (Fisher's Exact = 0.0037; p = 0.025) ( Table 1 ). No differences in sexual risk and drug use behaviors were found between community-recruited participants who referred participants and those who did not (Table 2) .
Community-recruited participants who successfully referred sexual partner participants in comparison those who did not were less likely to have health insurance Positive HIV status of the community-recruited index participant was associated with positive HIV status of sexual partners who they referred to the study (OR = 11.9; 95 % CI 3.6, 39.6). Younger age of the community-recruited index participant (age B 30) was associated with younger age of referred sexual partners (OR = 4.8; 95 % CI 1.4, 15.7). An index who had STI at enrollment was more likely to refer sexual partners with STI (OR = 4.6; 95 % CI 1.2, 7.8). An index who was incarcerated prior to study enrollment were more likely to refer sexual partners who also had incarceration history (OR = 4.4; 95 % CI 1.3, 14.4). An index with no health insurance coverage was more likely to refer sexual partners who did not have insurance (OR = 4.4; 95 % CI 1.4, 13.6) ( Table 4) . No statistically significant association was found between community-recruited index participants and referred sexual partners in experience of racism or sexual discrimination, education, reported URAI, or acceptance of PHN service.
Discussion
In the HPTN 061 Project, the referred sexual partner participants had some notable structural barrier differences in comparison to community-recruited participants. Overall, referred sexual partner participants were significantly poorer, had less education, and were more likely to be unemployed, to have experienced incarceration, and to not have health insurance. Referred sexual partner participants (in comparison to the overall community recruited participants) were also more likely to be older, be HIV infected at enrollment, and less likely to have ever participated in research. No significant differences were observed in sexual risk behaviors or drug use with the exception of reporting younger sexual debut among the referred sexual partner participants as compared to the overall community recruited participants. These findings are congruent with existing literature that also reported few sexual risk behavior differences among comparison groups of MSM [35] [36] [37] . Our study extends the scientific understanding by demonstrating that within the African American MSM population, there are those with socio-economic challenges who may not be reached through traditional recruitment methods. Allowing community-recruited participants to make referrals has been reported to provide the benefit of reaching sectors of populations that may not be accessible through other methods [26, 28] . On the other hand, the referred sexual participants were similar to their community-recruited partners. If a sexual partner referral was HIV positive, under 30 years old, had a STI at enrollment, or was ever incarcerated, the odds were significantly elevated that the community-recruited participant who made the referral also had those same characteristics, similar to finding from studies using respondent-driven sampling [38, 39] . The community-recruited participants who successfully referred sexual partners were also more likely to have attended one or two more Peer Health Navigator meetings as compared to those who did not successfully refer sexual partner participants. Community-recruited participants who attended a PHN meeting may have seen the value in the program and thus more willing make a referral. We do not know what percentage of referrals were made before or after PHN meeting(s) attendance, thus in future studies, assessing the timing of referrals in relationship to participation in an intervention could be beneficial.
A key health-related context that this particular study may have also illustrated is that of ''positional inequality'' [40] , even within the group of at-risk African American MSM. Christakis and Fowler [40] point out inequality occurs because of whom we are connected to and not just based on the demographics that determine our social rankings. In fact, Sari Reisner and colleagues [41] in 2010 suggest that ''seed'' (or index participants) who are more productive recruiters may have denser social networks and strong social ties. Thus, the community-recruited men who made referrals, while by US society standards were more marginalized than their counterparts who did not make referrals, may have been better connected to those who had structural barriers to care access. In addition, it is plausible that, because of their overall knowledge of risk within their communities and seemingly better knowledge of the benefits of PHN (because they were more likely to attend at least one meeting), the community-recruited participants who made referrals may have been better connected to those who were not accessible through traditional means. Thus, through the referral process of the HPTN 061 study, it appears researchers gained greater access to African America MSM who were at risk (or possibly already infected) with HIV. However, research is needed in understanding factors that may have impeded some indexes to successfully refer sexual partners to the actualization of those partners participation.
The findings from this analysis of HPTN 061 should be considered within the context of key limitations. First, the index participants were given a narrow basic characteristics list of who they could and could not refer. While this approach kept the focus of the entire project on African American MSM, it is not clear if many of the men did not refer partners because their partners were not African American MSM. The various sites and their communityrecruited participants were instructed to refer sexual partner participants but it is not clear that all index participants followed this rule and many may have recruited social (not sexual) ''friends''. This information was not collected so it is unknown which referrals were sexual partners and which were social friends. Some indexes as well as referred sexual partners may have chosen to refer or participate because of limited resources (thereby being enticed by the incentives offered) or they may have had the time to participate. Reisner et al. found those of lower socioeconomic status and/or those who regularly used drugs were more productive ''seeds'' (or indexes) in part because they were ''more motivated by…monetary incentives offered [41] ''. Such realities of experiencing may have skewed who referred and who of those invited ultimately participated. While all indexes were encouraged to refer sexual partners, only a small proportion was successful in doing so. We were unable to track whether more community-recruited participants attempted to refer sexual partners who may not have enrolled. Another limitation was that the sample sizes of the comparison groups of the overall referred sexual partner participants (as compared to the overall community-recruited) and the indexes that successfully referred (as compared to those who did not) were small. Thus, the confidence intervals were wide for the comparisons. There is diversity even within marginalized groups such as African American MSM that necessitate innovative ways to recruit those harder to engage both in research as well as care and treatment. Our findings like other existing evidence show that referrals made by community-recruited participants are a viable technique to engage those who are difficult to reach by other recruitment strategies. However, additional research questions are raised because of this analysis. Did more eligible community-recruited indexes actually reach out to sexual partners who just did not come in? Or were some community-recruited partners less likely to recruit their sexual partners, or did their partners not meet the project enrollment criteria? How would the distributions across the factors differ if more men were successful in recruiting sexual partners? Why were the composite scores of perceived discrimination (based on racism and sexual orientation) so low for the referred sexual partner participants? And ultimately, was the project successful in capturing the widest array of the African American MSM across the country who are at-risk for HIV or were there some that were still just not reached? Future HIV intervention programs aimed at African American MSM should encourage sexual partner referrals. In evaluating such programs, future efforts should assess if positive intervention involvement, with peers, is a critical tipping point for participants to recruit others who may be hard-to-reach within the community.
